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Question 1.           (16 marks) 
 
1.1             
Explain the difference between static friction and kinematic friction.  Which type of friction 
is likely to be larger?         (1 mark) 
 
1.2             
Why is an understanding of Varignon’s theorem useful for first year engineering students? 
(1 mark) 
 
1.3             
Why is it necessary to determine the location of the maximum value on a bending moment 
diagram?           (1 mark) 
 
1.4             
Briefly describe how the centroid of an irregular shape can be determined, given the 
knowledge of how to find the centroid of regular geometric shapes such as rectangles, 
triangles and circles.         (2 marks) 
 
1.5             
Many trusses contain zero force members.  Briefly discuss why this is so.  (2 marks) 
 
1.6             
Describe the characteristics of the three forces acting on a three-force member. 
(1 mark) 
 
1.7             
What is the first step in solving a problem involving dry friction?   (1 mark)
  
1.8             
Describe the concept of statical determinancy.  Why would it be useful for a real structure 
to be statically indeterminant?        (2 marks) 
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1.9  
For the object shown in Figure 1, draw the free body diagram 
of: 
1.9.1 The entire frame, pulleys and contacting cable as a 
single unit 
1.9.2 The horizontal bottom member ACD, including the 




1.10            
What is the characteristic of trusses which makes them stable and (often) lightweight 




Question 2.          (14 marks) 
Determine the forces in members 













Question 3.           (20 marks) 
For the beam and loading 
shown in Figure 3, draw the 
shear and bending moment 
diagrams.  Also determine the 
magnitude and location of the 
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Question 4.          (20 marks) 
A 500N concrete block is to be lifted by the device shown in Figure 4.  Determine the 
smallest coefficient of static friction, between the block and the contact points of the device 
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Question 5.          (10 marks) 
The car jack shown in Figure 5 is raised by a screw ABC which is single threaded at each end 
(right hand thread at A and left hand thread at C).  Each thread has a lead of 2.5mm and an 
average diameter of 9mm.  For a coefficient of static friction of 0.15 at points A and C, 





















Question 6.          (20 marks) 
For the situation shown in Figure 6, the coefficient of static friction at both wedge surfaces 
is 0.40 and that between the 27kg concrete block and the 20o incline is 0.70.  Determine the 
minimum value of the force P required to begin moving the block up the incline.  Neglect 
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